Abstract
Introduction
Diabetic neuropathy is the most common neuropathy and is associated with a wide range of clinical manifestations. It tends to occur after 50 years of age, and mostly in patients with long standing diabetes mellitus. (1) It results from micro vascular injury involving small blood vessels that supply nerves. But, macro vascular pathogenesis is also involved. ( 2) The pathogenesis of sensori motor neuropathy in Type II diabetes mellitus is multi factorial and related metabolic disturbances such as hyperglycaemia, hyperlipidemia, oxidative and nitrosative stress all contribute to the development of this complication. (3) Hyperlipidemia is a common metabolic problem characterized by abnormal lipid metabolism in which one of the major plasma lipids-cholesterol and triglycerides are elevated.(4) Dyslipidemia is a significant contributor to the development of diabetic neuropathy via inducing oxidative stress in root ganglia sensory neurons. (5,6) The incidence and the prevalence of hyperlipidemia has recently increased.
Keeping all this in mind, our study was aimed to explore the correlation between hyperlipidemia and diabetic neuropathy.
II.

Material And Method
The study was conducted in the department of Physiology, Government medical college and hospital, Aurangabad. A total number of 60 patients with a history of diabetes since 5-10 years attending the diabetic OPD were selected. They were of 30-60 years of age. They were grouped into two groups of 30 each. Group I included 30 diabetic patients with normo lipidemia and Group II included 30 diabetic patients with hyper lipidemia. No one had any medical condition to be associated with polyneuropathy, unusual dietary habits, family H/O peripheral nerve disease and consumed alcohol or drugs with potential neurotoxic effects. No one received any lipid lowering agents before the electrophysiological examination. They were carefully examined for any neurological or autonomic dysfunction. A consent was obtained from each participant. A venous blood was collected for biochemical investigations which included HbA1c , total cholesterol and triglycerides. Computerised Micromed RMSEMG system was used for electrophysiological analyses using surface electrodes. Nerve conductions velocities of sural nerve ( sensory) and posterior tibial nerve ( motor) were recorded.
III. Statistical Analysis
The results were analyzed using Microsoft Excel 2007. The data was analyzed and compared by using unpaired Student's t test. The values were expressed as mean ±S.D.The P value ≤ 0.001 was considered as significant.
IV. Results
The HbA1c level in Group I was 7.053 ± 0.43 and in Group II ; it was 7.04 ± 0.45. The total cholesterol was 183.4 ± 9.25 in Group I and 207.2 ± 11.02 in Group II. The triglycerides in Group I was 135.26 ± 4.67 and in Group II was 147.36 ± 10.15. The lipid profile showed a statistically significant change. Refer to Table 1 .
The significant changes were observed in terms of decreased conduction velocity of both sural nerve and posterior tibial nerve. Refer to Table 2 . The NCV of sural nerve in Group I was 41.68 ± 1.29 and of posterior tibial nerve was 39.93 ± 1.55. The conduction velocity in Group II of sural nerve was 46.34 ± 0.88 and of posterior tibial nerve was 44.57 ± 0.96. the study showed both sensory and motor neuropathy in diabetic patients which was more pronounced in hyperlipidemic subjects as compared to normolipidemia.
V. Discussion
The results observed in the study clearly demonstrate the existence of disturbances in lipid metabolism in Type II diabetes mellitus patients with peripheral neuropathy. This observation is in agreement with Shera et al (1) who reported significant high ratios of atherogenesis in diabetic patients. Neuropathy in Type II DM co-exists with metabolic lipid disturbances was also shown by Fakir S. et al (7) . The NCV revealed a significant decrease of both sensory and motor nerves. The findings are commonly observed in clinical practice in diabetic patients. It is important to mention that use of multivitamins may alter the NCV study. The previous studies showed that vitamins may reverse the symptoms and pathophysiology of diabetic neuropathy (8) . Patients on oral hypoglycemic agents may develop Vit B12 deficiency and VitB12 is effective in alleviating the symptoms of neuropathy (9) . The lipid pattern in this study were similar to that observed by Fakhir et al (7), Abdul Ghani (10) which showed a significant association of metabolic syndrome in Type II DM with a high risk of neuropathy. However, Agarwal et al found that neuropathy did not have any significant correlation with lipid profile abnormalities in Type II DM patients (11) .
The underlying mechanism of the neuropathy is mixed axonal degeneration and segmental demyelination (12) . The segmental demyelination is thought to be due to the axonal degeneration (13) . The duration of the disease process might affect the results because the turnover of lipids in myelin is slow. The turnover of the lipids in the outer layers of the myelin sheath is considered to be rapid than in the inner layers. There is a great possibility that serum lipid abnormality have a direct effect on cell membrane and might influence the structure of myelin sheath (14) . The abnormal function of nerve may be due to the abnormal actions of lipoproteins as enzyme cofactors and as bound intermediate in the biosynthesis of polysaccharide and proteins or abnormal serum lipids could mediate nerve infarction via fat embolism or lipid induced platelet aggregation (15) .
VI. Conclusion
We conclude that there is definite association in metabolic lipid disturbances with neuropathy in Type II DM . It is more pronounced in cases of poor glycemic control.
VII. Key Message
The study reinforced an important message to clinicians to assess lipid profile and evaluate for preclinical atheroscelerosis in diabetic patients with neuropathic signs and symptoms.
VIII. Limitations
Lipid ratios were not included in our study and F wave study was also not done . Both of these parameters definitely should have given some additional information. 
